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PURPOSE: A ferroelectric memory device is 
provided to easily reduce a cell size and to 
eliminate a pattern defect generated by 
reduction of the cell size in patterning a 
capacitor. 
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CONSTITUTION: An active region and an 
inactive region are defined in a 
senniconductor substrate(200). A transistor is 
formed on the active region. A bit line(240) is 
connected to a source region(217) of the 
transistor. A capacitor is formed on the bit 
line, connected to a drain region(2l8a,218b) 
of the transistor through a buried contact. 
The capacitor is simultaneously connected to 
each buried contact of two adjacent cells and 
extended across the two cells, so that the 
two cells share one storage electrode(250) 
and one plate electrode(260). 
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tiss &^£x^l s^^^oii ^e^xi^^Eifif. ^oi Meiixi>::Ei£i s^oii 

e! s«oii g^aoi ^imiAiEiM 5^^6^^ ^4^21 oi¥OiXfe i^^ax-ii oiieei sxioii sioi 

Ai. -^Ol ^HHAIEib ^Ol /H^ Ol^am 2ns\ mO\ VWSl 6f¥ 2^3^ IDHBI 

gg^^ AFg5F£^ 20W9\ m9\ Z| GHM ^^Oil §AI01I S^© 4^EH^ ^Ol 2J^2\ MOW ^7^M 2 

§r£ioi 9iQ, ^ m^m sima, ^ moi^ gol6^p^l 4^ siii. ^ A^ol^ ^^s^oii maf ^hhai 
Ei nHEiyAioii ^^^a^ nHay g^2f s^iss grxiir 4- sad. 

£ 1 E 2b S ^^SOII OFE i^^Sxil Diie^l SxIM EAIfV S^o^Ai. £ 1^ S ^S2i b^^3|§^ 

^'Aioiioii ttfg ir^sxii wieai sxisi ^ enoioh^som. £ 2fe £ isi 2 - 2' bssoid. 

?^t^ £^S£M0ID, 

£S£j ¥^Oil ¥a2| 

200 : ^^£jc^l :?IB. 214 : ii^Xh MEm^ 

216 : :>IIO|e ^a^l, 217 : 4::^ 

218a. 218b : Eaiei S^. 230a. 230b : ?-!£ 8121 

240 : bl^ 250 : m¥ 

252a. 252b : OHM ^^{.255 : l^^^n^ 

260 : S^, 270 : MeilO|e £fei 

300 : m %^ ^^ai IIH©. 400 : ^12 %^ ^e3S| mj^ 

410 : m S^^, 420 : 1112 

500 : ee.^ nHs 

SEI SXKFerroelectric Memory Device) % H ^IS ^^gOll 21010. 
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sie. ^^ei ssoii s\o\o\ ^H^xmm Mgm^ m^^^ oiieai sxichi cHeh & 

^oHXm SlCf. i^^^xll DilSd! ^^^n\^'2\ ^^.KPolarization Phenomenon ) g Olgoh^ 

5!oS/d. EPROM SE^ EEPROMOil dimOl g^:?|(read)/^:'l (wr i te) e^^OI MB Z'^XIH 2iCf. 

DRAMOii Mg£ife ^ ^nHAiEisi ^s^i^s A^g6^a. £iHeiM m^o\ fi^axi & 

o°S DRAM2I 4ie ^ ^5EM Sf^^AliJ 4= SIP. OI£it^ i^^SXil DII2&I SXI^ RAM3f ^01 

egj Si,^{sinole power supply voltaoe)©^ g^PI §5f ax;?! gsjg ^.^gh g^^HS. 
a^tll RAMCferroelectric RAM: FRAM)0|£f gaigCf. 

FRAM^ B9\ ^(unit cell)2j Q±0{\ CCfai ¥ :?hXl^ ^W^^ 4- 2iC|. 3 B?1 ^01 

o\D\M, FRAME xHy ^^\^ :hioi^ §39,^01 ^^^^xiie^^ a\o\2\ d\\^o{\ ^ 

^EXm AhOI2J ^X^^^4^(lattice constant) x^OI SE^ ^a§>^:)ll4^ xFOICHI 9\o\0\ ^4^?1 S|^oj 

sx-im^e m^o[D\ oiBjg g;yisoi sia. ccFafAi. mEo\\ fram. ^ dram ^ ^52f 

e :>^xl^A^ ^ ^innAiE-isj ^a^^^^ A^g6^fe framoii mrn^xin ^ct. o\ 

D\M, ^^mm^'^^^ PZT(PbZrTi03)9,^0l ^£1 AhgSH SiD. 01 OH. M 31IIHA|Ei2J oh¥ 2 

^ r^SaiXI S^B Ui^^sf^OISAl §eS(meltino poinDOl feg S^6^010^ ^HH 

AiEisj 4^ n ois^fij siis(pt)m m ^ 9X0. 

PZT 1^ M^^i^^ A^g£]3 :^l^ail Sima. PZTM #-^'(sol-gel) 3^' &^<i^o^ g 

s. 02 EiU^(furnace) LHOilAI 500 - SSOt: A^0I2J OiyDg^o^^. 

m i>b PZTM aici. oi cm. i^^sx^iei^^ AhgQ pzt^^si oiyn BE:?h 500 ~ eso-coin 

oF¥ s^^^Ai g>^&j(w)eie Mgofe spoils pzTsie oiyiim^ oh g:^ieieioi ^^sfsi^ ^ 

Hf^ eioH ^SsOl ^^O^XMI aa. (I^^fA^. 650"C gsS(meItinQ point) ^ U^6^S^^e 3> 

MgQoi s i:H¥g2j oiiedi MgHxi^Ei. ^nHAiEi ^ B^m mo\ m\o\ 

^0\\M aHEi^dateraDS 0\^0\^^D\, 0l£f ^B egijxi>iEi. 3iIIHAIEl SI e^lS 

4i>i/^£ll2] S^3[2J ^^^M S¥ St^o^OIOf o^°S. ^IIAISOi g e^!0|0^^ 

oh^o^- e^oii a:^E ^ sia. ojafAi, e^jo] ^j\\m ^^api ?^6^01fe axf^i^ei 

^ Sfiom. ^. ^ ^E\m eilOIOFS ^SOIlAi WEI^ (vertical) aiOlO^^ ^3 

moio^ e^a. 

inHSi ^0\m 4= ^'Oil Sia. ^6I. ^IHAlEi =?^m COB(Capacitor over Bit line) 

g ^^a^^ tiy^xw s^xicHiAi^ ui^ ^\2im sxH ^^^^ ^, zi tiiM a^ej ^oii m ^hhaieim s^s 
o^Mi. m uioiiAi ^ ^hhaiehsi m^m 4= 2i:>ii sa. 

ziaiu. i^^sxii oiieai g^oi e::'^^'4^^ B9\ ^ Ahoisfe sx^ goiMn siscH. A^S8^ol 
o^¥ s^e ^^s^fe framsi s^oii^. eiieos oipoixife a^g imayapi ?i5^« exH A^g 
£12 ^^soii 9\mo\ ^^'m OH SF¥ 2^21 *^oii sMsoi 5!e ^ a 

D. OI£f ^01 SM^g i^^SJll ^HHAIQSJ A[0\^D[ ^±^0{\ ©Bl ^IWAIEiSJ DHEiy 



ineiAi. s ^S2j A^:7|^^ u^^f ^a e^iM sh^spi 3i°SA<, ^ AF0I3 gola^ 

:hi 1^ 4= i^^^x^i oiisEi i^xiM J^ism^ 5ioia. 

s ^S2i i^^sxii oiiee.) ^ A^ol2E:?^ g^ri^af^ spoilt o^¥ q^hi nuayoii 



^Ol g^api ^oFOj e ^SE. blW^ S^OI e^S3 

eieioj ^^«o^| ^^£112 OHM esFo^ ^^xi^^eibi Eeliei s^oii s^£ioi ^iHHAia 
m sso^fe ^4^21 oi¥Oixi^ i^^^xw oiieei sxioii sioiAi. ^hhaiei^ ^oi AiM 

OlSom Sife 2:?H2J ^01 1:?H21 of¥ 1:'H2J gg^^ A^eo^E^ 23H2J ^21 

2i OHS seioii ^Aioii s^s ^^Eiis u:>\ znsx ^oii s^ai esaoi 5i§ ^s°^ 6^fe 
axil oiisdi sxiM iiis^n:^. 

b^^^ohZHI^. ^HHAlEi^ Ai^ OlSmH ^0|| ^XjAi ^0| bl^ 212121 4^¥01IAi %^ 

^a^ie :JHXHo^oi ^^£ji2. -4^:>i 2:)H2j ^'2] 2| ohm mo\o\ 21)\s\ ^21 ^ Henei 

Oil S^QOi o^¥ a^2f. ^^i:*! 2^21 4^¥0IIA1 A1S Ol^oHl Si^ 2:?H2J 6^¥ S^OH ^xj 

Ai 40I 2:iH2j m¥ a^ 2|2|2i 4^^2i ^¥01|Aie^ gSSS^ 40| S^3f Sl^^MI dHX|£|Oi ai 

^¥ s^af. ^:?i 6^¥ moioii :»hihqoi ^^i^m^m ss&c^. 

CH^ dF^SiSflHIfe. 40I 8F¥ S^E ^11=^ Si =^oj ^K^gS OI¥OIXIfe 



10-2 



S^^ai 10-0195262 



SE§^ b^^2S^5^:?^l^. ^^mm^^ PZT(PbZrTi03), PbllOa. PblaTiOa. BSKBaSrliOa). BaTI03. 

Ba4Ti3012. SrBi2Ta209 ^ SrTi03S Ol^OlXIfe 201l/d {^^B Oiin OI¥OiXlfe ^0\Q, 

:?i 2^21 ^^ee ^nispi ?^6^01 4,01 oHg ^^31 ^01 moioii :?H»is 

J1I3 S^Se CH CH^ t^^^^o^:HI^. m S^e^ liNSI. WN^^ TiSiNSt, TaSiNSI SI 

cfE ^^m ^^api ?lo^ol e ^^s^. :'i&^^oii s^sf oi^^ ^^sa^^ e 

ul^^ M^ m^^'m m^m^ B^i£f. ^^d\ E^mm xH¥^ :qii ta^m ^^oh^ ei^m. 
»ii saas lIHE^yo^01 ^^:?! bi^ e^gg mm ^01 s^iu s^a^ biM afeje s^m 
B:>ii2f. ^3fg4^oii xii2 eei ^s^^s m^o\^ BD\\sk, xji2 m^^' ^ ^11 ezf ^ 
nH^iyg^o^ A^:^| i^#Ai5i^ e^ee ^^mm 

M2 SESS^^ xH?-jAi mm ^^m ^^m^ &:»ii£f. -^oi ^n^m^^ow ^ii s^ei^ g^shfe B:^i2f. 

J\\\ ^^sie miaymo^ ohm e^e oigsm 2:)h^ ohm ^sioii §aioii e^^^ ^^eh 
^ ^oi 2:jh£1 ohm ^^01 s^^s 2:)H°i ^^xl::^^E^ojl ^^ai as£ioi o^¥ a^e ^^oF^ & 

e^isf. 1-112 e^eiM IIHE■^y6^ol ^oi 2^^a*ii°iM a\o\o\\ ^oi a^°i ^^¥Oii/d 
Ai^ oi^oh:n ai^ 2:?H2] 6^¥ a^oii ^x4Ai ^oi 2d^2\ a^2j ^¥OiiAi°i es£i5E^ ^oi m 

k#A|3|^ MeilOl^ ^SjeM =^b\el ^S^^M ^^S^^ MBIIOIM e^SM iH 

X1I3 £2eM l^of^ &:^I2^. «I3 £2eM IIHEHIslofOl MaiOlM ^^^i^M S5H 

2^31 s^a^ Meiioi^ Bi2iM ^^m^ sssffe ^s^^ ^^mm oiisdi 

bF^^oMi^, ^oi OHM 5SiM B^iioiiAi m2 ^mms m^\M^\^, w. wn ai wsis oi 

¥oixife soiiAi iMEHg 2|0|£ o^L_ emsi ss[ahoi 

SSh b^gs!m:>llfe. Jill S^^^ ^ Jai2 ^^^^^ a! OI¥OiZI 

Se^ ^Ol CfB ^^M ^^SPI ?i6^01 ^ ^^S^. D\B^'0\\ bl^^ S^M 

m.^x\±E\m ^^\2}, ^D^m^ow m^m t^Ai^i^ bi^ ^^m 

m ?bl^^ 7:111 eet ^^^le i^a^^ B:^i£f. bi^ s^ijeM M\^ £aeM s^a^^ 
2f. ^01 ;gii £2eM IIHEiya^ol biM ^^^m esH s^nf bi^ a^eiM ^ 

^][ifM^^oii xi\2 ez.^ g^^^M ^^ah^ b^\2\, ^^d\ m ezh ^s^t ^ ^11 e 
iiH9yoh04 Heiiei i^^Ai^i^ ^^iBM ^^a^^ bo\\2^, B^m 

m m2 mmM ohm e^M ^^m^ b^\\2\, mn^m 2^011 xin m^#m s^o^ 

^ B:)ii2f. ^11 mmmm iiHEHymoj ohm b^s] ^^bm Izc^api^ j^im s^sm 
a^^ 'fe^::^! ^^mo\ ^sim^^chi ;qii ^^^i^ 4>^:5i xiii e^eiM 

nHEiymoi OHM oi^am 2j^9\ ohm ^^oii maioii e^^s ^^eh^ 2:)H£I ohm 
B^o\ 2:?HHj M^xi^^EiOii g^Ai e^^rsjoi af¥ 5i^M ^^ah^ BDWsk, ^^D\ af¥ a^ 
M 2^^axiietM ^^m^ e:>ii2i. ^01 i^^^x■^!S|^^o|| m ^^^'m ^^afe &:4i2i, ^^d\ m 
s^siM IIHE^yo^01 ^01 ^^^xmrn a\o\o\\ ^01 aF¥ ^^¥0iiAi a<^ oi^am 2 

m¥ a^Oil ^^Ai 401 2:?H2J S^2J ^¥01IAjB gg£J£^ a^¥ a^IU SI^EMl UH 

a^M ^^a^^ e:?ti2f. i^^::'! a^ ^ ^^Bxmsji h^mB ssoii X112 m^^m 
^^a^^ B:?ii2f. ^01 7^112 M^e ^oii azi ^^sim ^^a^^ m 

ezi ^^^^ nHe ^ M2 ^^mm ^^m^ e^jisi. m^\o\^ ^^sm xh¥^ jiis ^mmm 
m^m^ ^oi xiis £a#M nH&ymo^ ^oi Meiioi^ ^^eM esH 

b^^s|6^:>^lfe, m^ M§e s ;9i2 guss Ti02stog s^&d. 
DMoii. e ^§21 bF^5^£h ^'Aioiioii cHahoi g¥ s^o^01 ^^Aiiai ^^ma, 

£ 1 £ 2^ e ^SOil Cfe i^^SXll Dliedl SxIM £A|e^ Se^^Ai. £ 1^ S ^SSi b^^51^^ 
^AlOjlOil D>e ^^^X\\ Olieai §rx|£J ^ £ilO|Ofg£0|Il, £ 2^ £ 12J 2 - 2' ^ BSSOICf. 0|:?I 

Ai. MS amsi ^iwAi&s} am£i ^^x\±e\^ =?^bz}. 

£ 1M s^2sa^e. e ^^soii ca^ i^^axii Diieai sxife x^^§>^^^ >:.go| ^oi# mx\B 

S^(212)3f S^(212)M ^\^X\^^M y^^^^^^ m^o^ bHx|£j01 MgHXl^iEiSI 7\\ 

01^ §^ fe^2J df£i(230a. 230b)M ?ble^D. dPIAl. S^(212)S ^ 
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D\ £fei(230a. 230b)0ll 2JoH ±± 8^ HSIiej S^og SWSOl. £ lOim M OJI 

Efei(230a)2j ^*£1 S«. = mE: SI2l(230b)2| ^^*£j &^ S^g EgHXi-i^aoj j^^ g«g 

UEfLHU. £^&i(230a)2j S ^£ e^ei(230b)Sj ^*2J S« S^g 2t3| egHXI 

ceiiei uEfyo, 

Eaiej S^OII ^^£jO^ 2ife OHM esi(252a. 252b)3l x^^l^^^ 2S£iOi 

2^(250)3}, oF^ 2^(250)21 ^^¥01I/H i^^SXJI^^M AFOIOil ¥11 x^%^^^ S^SaH CIS 

Sm 2ife 2:)H2J S^(250) ^izfoj ^«oi|Ai eSBOi 2ife 2^(260)^ Rm^Q, 0}^M. 

ol^6^3 2:jh2i mmM mm s^(250) a! m9\ s^(260)e sg^s A\mom 

e ^soii mm ^^bxw oiieai ^^xi^ ^^pi ±± s^^i ^§ s«e bi^Ai^pi 9\m ui^ e 

£ie](240)3^. ^Ol 2^(260)2] ±^ S^M t^AI^PI MfiHOI^ ^^m(270a)lik. Mail 
01^ e^§(270a)e mmO\ ^Ol S^(260)3^ asan afSl(230a. 230b)3f SS6^:?^I 

bHxIS MBIIOI^ ei2J(270)^ ^ble.H:^. 

E 2m s^smoi s ch^ ^^m\o\ e ^soi! ^^mm oiie£i sxi^ 4:X^ 

gam^(2i4). oimcn ^E <iHf9ioi! sjmol ^ bis^ s^oi e^Exii :?i&{200)3>. 

s^si 3^ 4^011 :Hioie ^301(216)011 sioH oi^siiQ ^siizi^iasj :hioi^ ^t^e 

oFfe ?-IE £fej(230a. 230b)JU, ?-IE £^21(2303. 230b)2J %^ 22j 5^011 SSS 

MeHXI^aSi Se^(217) ^ Eaiej S^(218a. 218b)jlf. 1111 ^21 lIH@(300)e §SH s^s 

bl^ ^ii{e(240a)(E 1 S^3E)e §5^01 ±^ §^(217)011 S^£i01 Slfe bl^ £1^1(240)3^. AiS 

oi^am sife 20\{s\ ^cHi sgE^ s^^sie^ 2d^9\ mow ^j^m ^oi bi^ siei(240)2i ^^¥oii 
^^91}. ^11 iiHe(300)iif bi^ ef2J(240)e )3i2 ^^^^ iiHe(400)e 

mm 2:)H2] mm ohm ^^(252a. 252b)(E 1 ^'^)m mo\o\ 2DW9\ ms\ 2^ Ea 

91 S^(218a. 218b)2J S^3F S^SOI ^^(250)31. S^(250)2J ^^¥O^IA^ 

AIS Ol^mZ 2:?H£| 2^(250)011 ^X^M 2:»H2j 2^(250) ^^2|oj Ah^oj ^«CHlAi 

eh eSSiE^ BF¥ S^(250)2f Sl^^dMI UHxiaOi e^SSlOl Si^ S^(260)Ilf. oh^ 

a^(250)3f 2^(260) AhOlOil om^CH 91^ i^^SxllS|(255)2f . S!^(260)e S 

^ eet iiH©(500)e esH Maioi^ ^eie(270a)(E i mmcn ^pi 

a^(260)^^2J ^§ S^aOl MeilOl^ ei2i(270)M 5?,^§[a. 

i^^£!Xlia|(255)g EAISh bF2f ^01 S^(260)2J o^¥Oil&^ 4=E SiH. 4^ 

¥ 2^(260)2J m¥0ilA1 "fEx^l SSOll 4'E SIP. 

Oi:?|Ai. ^yJl £1^(250) SJ a^(260)^ 9^ S^2J OjlM MS en 

S(Pt). ^Ell^(Ru). Oldie(lr). <i^Sf¥9ls(Ru02) ^ 01 £1 e( I r02) Ol¥017:ife SOllAl ^ 

i»9 OiE 6FU21 OI^OIXI^ s^o^ >^ 2iECH. bf^^6F:HI^, ^^^^E^ ^^^Q, 

2^^Sx1|e|(255)S PZT(PbZrTi03). PbTi03. PbLaTi03. BST(BaSrTi03) , BaTi03. Ba4Ti3012. 
Sr8i2Ta209 ^ SrTi03^ OI¥OiXlfe ^0\\M OlE sfo^ S^Ste 5!0I b^^£! 

ES.^ 5^¥ a^(250), 2^^23^12^(255) ^ 2^(260)3f ^2^^MIlf21 MOlOilAi mO\U 

bfs^ ejJllSPl 916F01. 4^:?! XII2 m?} m^UOOm S^(250) A^OIOII^ ^11 

§^e(410)0l S^£|Oi Sin. ^:)\ ^^£!j^|Qf(255) ^ 2^(260)Jlf ^e^^f 1IH§I(500) 

AFOIOllfe m2 S^^S(420)0I SSSOl 9iQ. bF^SISF^Ilfe. X1I1 ^^^#(410) 9^ XII2 §r^S(420)^ 

Ti02e|os 0| = 012CF. 

EAIoHlfe &2iELK 4^:'l OHM ^^(252a. 252b)e ^^3H1 E2 M§3f 401 6F¥ 2^(250) 

g§3f21 ^mm ^B[0\. 401 ohm ^^(252a. 252b)Jl| of¥ 2^(250) MOjOil J3I3 

S(EA| ^^)e ^^i:' 4^ 2ICf. bf^^BF^ll^, 4^::^1 ^13 S^e^ WNSI, liSiNSt, TaSiNSt S! 

TiWN^^E^ Ol^OiXlfe 201IAi i^iii^ OiE 6^21 Q|E^ 01^01^ 4= 9XO , 

u\9\ ^01. ^ ^^soii mm ^HBX]\ oiisai s^xisj ?^ohai^ smsi ^iiHAiEia smsi e|H 
xt^a^ ^^ab ^oiiAi oi^oFb 2^W2\ mo\ vwm of¥ s^3f v^m E^m smes m 
mm ^ 2iE^ 5B6h:n sip. m^^M. m mo\^ ^±m momow m ^ sin. m moi^ ^4:oii cusi 

^HHAlEi HHEiyAIOil ^^Eife SXilSE g>^Xl^^ 4^ SiP. 

E 3 UIXI E 8g S ^S2J bF^2|& ^AlOIIOll C&£f i^^SXil DIIS£I SxIS ^ISSFfe ^SoPi 

mm esEMoiD. 

E 3M Si6f2. :Pie(200)2J ri^S S^OH it:Xh ^£1^^(214). Olltiai ^E iiihsf^^M ^^fe^E^ 

Ml. s^3f bi&^ s^M e^sam. >iioi^ ^s9|(2i6)4^oiiAi :hioi^ ^mm sf^ ?ie 

e](230a. 230b). dii^ ^^(217) ^ Eenei S^(218a. 218b)M ^bloFb ^gi!XI>^&g M4^21 CMOS S 
^ gSOll tne g^SE^ aeOlL 4f:'l aeOll <i^£fe,^ OH^CH BPSG(boro-phospho- 

silicate glass)^^M 4000 - 5000A21 m^o\0\ B?} m^^'m ^^^O. H ^, 401 

J;il1 ^^eioil S^(217)2J E^Al^lfe bIM e^e(240a)M S^gh ^ 40| bl^ 

giii#(240a)M ^!1 ESS(EA| ^^)m ^^8Hl IIHEiyS^OI ^Pl S^Oil S^Sfe bIM 

df2i(240)M S^S-^Cf. 

n ^. 401 bi^ B}ei(240)oi ^2FM saoii ^^s^Q,^ oii^ich bpsgsi^ 2f 4000 - soooAsi ¥ 
;>i!^ esioFoi ;tii2 ezf ^^eie ^^^k:^. zi 7312 #2f ^^^i ^ xin szi sasie xfeiis 

HHaymO* 4^P| Eeiiei S^(218a. 218b)£j E^AI3lb ^i*{g(h1)g S^SESMI MM S 
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iiH§i(3oo) ^ m2 m^y m^^' iine(4oo)e ^^mo. 

£ 4M &3S6^^. ^Ol e^m(h1)0l ^2fM^^01l £2 Mg. Ollg M£l^£l^. W, WN ^ 

WSi^ 0!¥OIJI^ ^Q\\M ^Oi£ o^USI es^ohOI E^mW)m IW^^ M2 £ 

Emm ^ 0\m CMP(Chemical Mechanical Polishing) g^g SEfe Ollxieii g,^aO|| £Ja^01 ^^I6^ 

Oj. gSOIlAI ^IHHAIEiSI ^|HX|>iEi2J Eail9J S^(218a. 218b)M 

2^A|^ OHM ^^(252a. 252b)e ^^t^Cf. 

3 ^. ^^:?l ^Hfs SSOil Ti022|M e^'e^ ^. 4^:?! OHM esi(252a. 252b)2J ^h^s jj-^Al^lS^ ^ 

j\ Ti02SiM nHEiymoi m^ s^e(4io)M s^s^a. 

£AimXI^ &2i^U. 40I QH§ ei*l(252a, 252b)M ^^Sm SMM ^:)\ 6^¥ 2^(250) 

M^3f£| ^mm SHjiispi ^6f01. iiiE-ieii! SE^ CVOCChemlcal Vapor Deposition) g:ra0|| 2\mo\ 
bom^ OHM S^(252a. 252b)S| ^^^0^| TiN9|. WN^t. TiSiNSI. TaSiNS| ^ TIWN9|^s Oj^OIXIfe 

201|A^ om°J S|og Ol^OiXI^ S^S(£A| ^^)g 4^ 

£ 5M ifsa^s. ^oi ^^^^(410)01 s^s ^:Qfg s^oii ^s^ig ^^ma^^9.^ ^^'mn, 

HHEiyShOI OlSom 20W^ £ei|oj S«(218a. 218b)01l a^£i01 

2JW9\ OHM egi|(252a. 252b)0il eAjOll 2^^EI ^^EHS &^:?l 2:»H2i egHxi^^aolj §jGl/d eSSOl 
2:^H^ ^011 £ioH g^£J^ S^(250)e ^^e^CF. 

£ em :^^:?i af¥ s^(250)oi mii^m e^ow m^^'m P-^Csoi-gei) 

PZT(PbZrTi03). PbTi03, PbLaTiOS. BST{BaSrTi03) . BaTi03. Ba4Ti3012. SrBi2Ta209 ^ SrTi03^ 0l¥0l 

n ^, «!i^Q| Si i^^axiiQie iHEiysFoi. s^(250)2j 4r¥oii/H /h^ oisom sife 

2:'H£I m¥ 2^(250)011 ^^^Al 20^SJi oF¥ S^(250)°j ^¥01|Aiet e^£l£^ ^:}\ 8F¥ 

a^(250)3f 2!^e.|3|| bHxIQ 4^¥ S^(260)3f i^RaX||St{255)M S^S-KI^f. 01 OH. ^0| if^S 

^^m M^m bF2f ^01 nHEiymxi ain ^^eiE>e ^HElys^o^ &^:7l mm^o\ s^£^ii 

S90II ^XHm£^ m 4^£ 2iC^. (TFEFAI. Oj^oHl 91^ 2D^2\ ^dlAi i:^H2J 6^¥ 51^(250) SI i:JH2i 

4^¥ 2^(260)e sg^^ Mgo^:>ll sck 

£ im S^^mS. ^OI ^^¥ 2^(260) ^ i^^S5tl|a[(255)2i £^3 ¥^0|| Ti02^^M MS[5m. H 4^ 
aoil Sxll^£^ t^s^^, 0\\^Q ECR(Electron Cyclotron Resonance) Mfil^OF ±:^m A[&o\0\ 

6hsf&is m^o\o\ ezt ^e^^^e ^^^k:^. n ^, az.^ i^^' ^ 

Ti02S,^e HHEiye^Oj ^Ol ^^¥ S^(260)°l ^¥M £eA|3lfe MaiOI^ e^m(270a)0| g^s 
^ea,^ ]IH§!(500) ^ ;gi2 S^#(420)M ^^t-HH. 

£ i^^mS. ^0| MeilOj^ ^aiS(270a)OI ^3fM SSOII geilOl^ ^^g(270a)0l 

XH^XI£^ M\3 £S^M ^ HHEiyohOI 3iIIHA|EI2i MfillOlM e\21{270)m m^^O. M3 

£2e^M^ mm s9 >iIHEil!SOII 9\m0\ Ti/TiN/AIS|, Ti/TiN/Wet. TiN/Aie^ £fe TiN/W^f 



^^£J^ ^OIIAI 0t^6F^ 2:?H2J ^0! 1:?H°J 6F¥ 2^31 i:?H2| ^^¥ S^M ^M^^ A\^m ^ 

2i£^ e^om aia. fffaiAi, ^ Afoi^ goim:?ii i.^ 4^ ^n, m mo\^ ^±o{\ taei ^^hhai 
El nHsyAioii m^si^ iiHEiy smss mxm 4^ sia. 

01^^. s ^se ?x^l^2i ^AioiiM M01 ^ss^aou. ^ ^01 ^aiohoii &§£|xi 

S Af^^HI UIOIIAI S ^0\0\\M S^2| Xl^^g XFOII 216^01 01£i I^FXI 

01 

s^s 1 

»^ a! bi&^ s^oi Dimnk. ^^^m s^s ^^x\±e\s\, ^:)\ m 

IHXI^EISI ^rii S^OII S^EIOl HIM EFeiUf. UIM B\219\ ^¥011 S^SiH OHM e^lM E 
6h04 ^Ol egHX|>rE|2l £BIIS1 SS^OII S^SOI ^^DHAjEIM 5&6Ffe ^42J 0|^0<Xlfe 

^SJcll OHe£l mX\m 910\M. ^HHAIEife 

oi^sm 2:?H^ ^oi v\{s\ i:?HBi ^^¥ m^m se^^ ^.^gg^^s 

2D\i2\ ms\ 2| 0H§ e^iiOl! MAIOII ^^EHS ^^1 2:?HHi ^011 ^^Al 23§r£l01 5!M ^ 

sss mfe i^^sxii oiieEi sxi. 

S^S 2 

^111,^011 910\M. ^'^\ ^HHAIEIfe 

oi^sm 2Afe 2J\is\ mm ^t^m ^^:>\ uim afejHi 4^¥0iiAi sz.^ :)HXHmoi g^£iii, 

40I 2?H2j 2| OHM SS|M e5^01 2:7H£I 2t Saiei S^OII m^9\0\ 2ife m¥ 

^Ol m¥ 2^2J ^^¥0||Ai Ai^ Ol^am 2:>HHJ oF¥ S^OII ^MM ^^D] 2J^S\ oF¥ S^.^^^^SJ 
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oiieai sxi. 

3 

o\\M o\}=^ oms oi^oixi^ ^'21 m^^^ ^^^xw oiiedi sxi. 

4 

Xil2^^0ll ?iO\M. ^n^m^'^ PZT(PbZrTi03). PbTI03. PbLaTi03. BST(BaSrTi03) . 8aTi03, 

Ba4TI3012, SrBi2Ta209 SJ SrTi03^ Ol^OiXIfe 50ilAi {^^^ o[U^ 0|¥OiX|fe afoi ^js 

s^sr 5 

6 

s^s 7 

Moioii jgii ^^^^e CH siTo^fe m^^^ ^^mn\ crnsdi sxi. 

8 

39171,^011 2iOi/d. xin s^e^ Ti02^^^^ oi^oisi m^^^ ^^^xw oiieai sxi. 
9 

X1I2?^01I 2i01A1. -fer:?! ^¥ 2^ i^^Sx-!|S|M Sfe Ti02QfM CH S&8^fe ^SSS 8^fe 
S^S^ 10 

jai2&oii sioi/d. OHM 6^¥ a^si gsztsi sism 2<;gis^:7i ^b\o\ am 

6h¥ A^OIOII :?HXH@ ^13 Gi SS8^fe 2!^ Sffe ST^SJII oiisai 

s^ir 11 

S^S 12 

:?ie&^oii dis^ s^e e^iisf. 
e:>ii2f. 

^Ol bIM ^si^e xH¥^ ^11 ^^o\^ e?ll2f. 

^oi ^2^e^^oii Ji!2 m^^'m m^m^ &^:?il2^. 

mz m^^' ^ xin ^asie nHsyahoi 401 Haiei s^si ^¥S in^Ai^ife e^g 

^^:?l m ^mm^.^ xh^-i/h ohm s^8^fe B?ii2t. 

401 XIII s^eig EHEiymoi ^01 mm e^e oigmn st^ 2:^421 ohm ^^oii §aioii asa 4>^eh 
s 2:jh2j ohm e^oi ssa 2:?H2I ^eHxi:±:Eioii sxiai e^saoi si^ 8j¥ a^e s^s^fe 9 

^01 i^^SlXliai^Oil XII2 S^sfe g^o^fe £^3j|£^, 
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m e^^^e nHaymoi ^oi ^^^xmm Mo\m s^sj ^^^oii/h /h^ oi^m 

^£|:HI HHxIS g^oF^ £h:>ll2f. 

S^Sfe B:)il2f. 

M3 EEsse nHEiyoK)! Maioim ^^jge goH ^^i:'! s^nf s^g^ MeiioiM sfei 

13 

^112^^011 siCHAi. OHM ^ii^M ^^5^^ B:n\o\\M ^Ol ;QI2 MB-I^ai^. W, WN ^ WSi^ 
14 

S^2>^ 15 

Xll12f>^0jt ?JiO\M, ^H^Xm^ PZT(Pb2rTi03). PbTi03. PbLaTiOS. BST(BaSrTi03) . BaTi03. 

Ba4Ti3012, SrBi2Ta209 ^ SrTiOS^ Ol^OiJtfe ^0{\M {^^^ 0\h^ ofUM A^go^O^ S^6^fe m 

S^f>^ 16 

^\B^^0\\ blS^ B5||2f. 

die xH^^ XIII SEsee ^^ah^ Bi^iisf. 

mi JIHE^yo^ol ^oi hi^ seh^^ Ah:)| s^a^ uim Efeie ^^o^ 

Bl^lSf. 

4>oi ^3fg&^oii J!i\2 m^^'m B:?im. 

XII2 #2} ^^21 Jill m?} m^^m me\^o[o\ ^eiiei teAi^i^ eiiie 

m s^8^fe e:?ll2^. 

4^:?! ^^ee X1I2 £2^^^ xH?UH OHM ^^6^fe BD{\2^, 

^oi sBOil xjii ^g^e ^^a^^ B^m, 

^:)\ J\\^ §r^soi ^s^M^^oii xiii s^qim ^^m^ B?ii2i. 

40I XIII s^eie nHEiymoi mm e^e oi^m:n 91^ 2d\{s\ mm a^oii §Aioii ^^eh 

s 2:>H2i mm e^ioi hss 2:?Hsi ^gHji^^Ejoii assoi gife 6^¥ a^e s^sfe b 

i^^axiisi#oii XII2 s^sie s^mfe B:>ii2f, 
^oi XII2 s^^^e nE\^mo\ ^oi i^^sx^iaie Ahoioji ^ji 5^¥ s^hi ^^¥oiiAi oi^si 

^^Pl i^^Sxl|Q|2J SBOil Xil2 g^gg S^mfe B5||2f. 

4>^:'i X1I2 §^ g^a ^o\\ ^2^e|g ^^of^ 

&OI ^25^^ ^ XII2 g^ee nHayoK)! ^oi 2^21 ingAi^i^ MeHoi^ 

E^mm ^ble^ ^^^^ HHe ^ X1I2 S^^Se S^6^fe B^im, 

4.01 Meiioi^ e^gg xH¥^ XII3 ^^s^^ B:»im. 

401 Xil3 SSae ffliayoK)! ^01 MfillOie siiiae S3H ^Oj S^£l^ MfillOll^ EfSl 

e S^Sffe B3ilM S&SFfe 5!g ^SSS i^^SMI 01122.1 SXI£j . 
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S^S 17 
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